LENS CAP RETENTION ARRANGEMENT 



HELD OF THE INVENTION 

This invention relates to a vision enhancing apparatus, for example, a 
night vision device, and, more particularly, to such apparatus having an arrangement 
for stowing a lens cap when the apparatus is in use. 

BACKGROUND OF THE INVENTION 

Vision enhancement apparatus of various types includes a lens 
assembly having an objective lens that receives light from the Image to be viewed. 
In many such apparatus there is provided a lens cap that fits over the lens to protect 
it during periods when the apparatus is not in use. When the apparatus is in use the 
lens cap is removed, and, at such times, it is desirable to keep the lens cap 
associated with the apparatus so that the cap does not become lost and so that it can 
readily be reassembled with the lens when the device is not in use. One solution has 
been to tether the lens cap to the apparatus so that it is not disassociated from the 
apparatus during its use. However, in periods of nonuse the tethered lens cap 
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dangles from the apparatus and can become entangled with the user, the user's 
clothing, or accessory devices being operated by the user. 

In certain applications, for example, night vision devices used by 
military personal, the tethered, dangling lens cap can be buffeted by the winds and 
such wind action increases the probability of entanglement. In particularly adverse 
high wind conditions, or when the device is used on fast moving vehicles, the lens 
cap can be so violently blown about that it strikes the user's face and creates a 
distraction that impedes the user's mission. 

Accordingly, it is desirable to provide a vision enhancing apparatus 
having an arrangement for stowing a lens cap in an out of the way, easily accessible 
place. It is also desirable to provide such an arrangement that obviates the 
problems caused by a tethered, dangling lens cap. 

SUMMARY OF THE INVENTION 

This invention includes an image enhancing apparatus having a vision 
enhancing device including a lens operatively arranged therein. The device is 
associated with a lens cap that fits over the lens to protect it from damage when the 
module is not in use. Also included is a protrusion formed on the device that has a 
shape complementary to the lens cap so that the lens cap can be removed from the 
lens and removably retained on the protrusion when the device is in use. 

In the preferred embodiment disclosed herein the vision enhancing 
apparatus includes an image intensifier device including a housing and a lens 
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operatively arranged therein for receiving low intensity light. The apparatus also 
includes a mounting adapter secured to the housing and which adapter is used to 
secure the housing to an accessory. The lens cap is configured so that It is 
removably retained on the housing. The protrusion is conveniently part of the device 
or the adapter. 



BRIEF DESCRIPTION OF THE DRAWINGS 



For a better understanding of the invention, reference is made to the 
following detailed description of a preferred embodiment taken in conjunction with 
the figures of the accompanying drawing in which: 

Figure 1 is an perspective view of a night vision monocular with a 
tethered lens cap; and, 

Figure 2 is a different perspective view of the monocular illustrated in 
Figure 1 including a mounting adapter on which the lens cap can be stowed when the 
monocular is in use. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

The preferred embodiment of the invention disclosed herein is a 
monocular night vision apparatus 10 of the type illustrated and disclosed in U.S. 
Patent No. 5,943,174, issued to Bryant et al. on August 24, 1999. The disclosure of 
the Bryant et al. patent is incorporated herein. 

The monocular night vision apparatus 10 includes an image intensifier 
device 20 carried in a housing 50. The housing 50 includes an objective lens 
assembly 42 and an eye piece lens assembly 30. The housing 50 also includes a 
cylindrical barrel portion 46 in which an objective lens 48 is mounted for receiving 
low intensity light. It should be understood that the lens 48 is part of the objective 
lens assembly 42. Although not shown in the drawing, it should also be understood 
that the eye piece assembly 30 includes a lens for viewing a visible image. An image 
intensifier tube is located in the housing 50 for converting the low intensity light to a 
visible image. Such image intensifier tubes are well known in the art and need not 
be described herein. 

The housing 50 is operatively associated with various protrusions, such 
as knobs or the like, and one particular knob 99 is shown herein. The knob 99 is an 
external gain control knob 99 which extends from the lower portion of the housing 50 
and allows a user to variably adjust the gain of the image intensifier tube to the 
desired level for optimal performance. In the embodiment disclosed herein, the knob 
99 also serves as a first anchor point for a cord 60 which tethers a lens cap 62 to the 
housing 50. The cord 60 can be nylon or a flexible cable or any suitable material. It 
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should be understood, however, that the cord 60 can be attached to any suitable 
protrusion or even to an eyelet formed on the housing 50. 

The lens cap 62 is a cup shaped member, i.e., has a circular end face 
and a cylindrical wall. It is of a size and shape to fit over the cylindrical portion 46 of 
the housing 50 with a slight interference fit. When the lens cap 62 is retained on the 
cylindrical portion 46, it covers the lens 48 and protects the lens during periods when 
the monocular 10 is not in use. Because of the interference fit, the lens cap 62 is 
readily removable from the cylindrical portion 46. While the lens cap 62 in this 
embodiment fits over the cylindrical portion 46 with an interference fit, the lens cap 
62 can be retained with the housing 50 by any suitable connection, for example, via 
a threaded arrangement, bayonet slot arrangement or the like. 

The housing 50 also includes a mounting socket 51 in the form of an 
internally threaded bore that the purpose of which will be made clear hereinafter. 

Referring now to Figure 2, there is shown a mounting adapter 200 that 
is operative to secure the monocular 10 to a head mount or helmet mount carried on 
a head harness or helmet worn by the user. The construction of the mounting 
adapter 200 is the same as that disclosed in the above-reference Bryant et al. 
Patent. It should also be understood that other mounting adapters can be used, for 
example, the small arms mounting adapter disclosed in the above referenced Bryan 
et al. patent. The mounting adapter 200 includes an adjustable mounting arm 210 
which can be rotated so that the monocular device 10 can be positioned in front of 
either the left or right eye of the user. One end of the arm 210 includes a bracket 
assembly 220 adapted to fit with a head or helmet mount to secure the apparatus 10 
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in a hands free, usable condition for the user. Such mounts are well known in the 
art. At its other end, the mounting arm 210 is formed with an opening to receive a 
fastener 239 in the form of a screw having a threaded shank that cooperates with the 
mounting socket 51 to secure the mounting adapter 200 to the housing 50. The 
fastener 239 has an enlarged head 240 that allows the user to rotate the screw to 
attach or remove the mounting adapter 200 to or from the housing 50. 

Conveniently the fastener 239 is a thumb screw. It's enlarged head 
240 provides a protrusion for retaining the lens cap 62 when the apparatus 10 is in 
use. The head 240 has the same shape and dimension as the cylindrical portion 46 
of the lens assembly 42. Accordingly, the head 240 has a circular cross sectional 
configuration having about he same diameter as the cylindrical portion 46 so that the 
lens cap 62 can be retained on the enlarged head 240 with slight interference fit. 
The configuration of the cylindrical portion 46 and the enlarged head 240 are 
preferably the same, but their diameters can differ so long as the lens cap 62 fits 
these members with a slight interference. 

When the monocular is not in use, the lens cap 62 fits over the 
cylindrical portion 46 of the housing and is retained thereon to protect the lens 48 of 
the objective lens assembly. When the monocular is in use, the user removes the 
lens cap from the cylindrical portion 46 and places it over the enlarged head 240 of 
the screw 239 so that the lens cap is retained thereon. Thus, the lens cap 62 does 
not dangle and cannot become entangled with the user, the user's clothing or a 
nearby accessory. Being retained in a stationary position, the lens cap 62 can hot be 
buffeted by the wind and strike the face of a user. 
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While the invention is disclosed in the context of a monocular night 
vision device, it should be understood that it could be used with other vision 
enhancing apparatus. It should also be understood that the lens cap 62 need not be 
tethered and if it is, it need not be tethered to the housing 50; it could be tethered to 
the adapter 200. Moreover, if no adapter is utilized, a protrusion similar to the 
enlarged head 240 can be formed on the housing 50 to retain the lens cap when the 
vision enhancing device is in use. 

Various modifications and changes can be made to the preferred 
embodiment disclosed herein without departing from the spirit and scope of the 
appended claims. 



